(19) 



J) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(45) Date of publication and mention 
of the grant of the patent: 
10.07.1996 Bulletin 1996/28 

(21) Application number: 91116310.3 

(22) Date of filing: 25.09.1991 



(H) EP 0 477 891 B1 

EUROPEAN PATENT SPECIFICATION 

(51) into 6 : H04N 5/63 



(54) Power supply apparatus for television receiver set and television receiver set including the 
same 

Stromversorgungsgerat fur Fernsehempfanger und damit ausgestatteter Fernsehempfanger 

Appareil d'alimentation de puissance pour recepteur de television et recepteur de television avec un 
tel appareil 



m 

00 



(84) Designated Contracting States: 
DE FR GB 

(30) Priority: 26.09.1990 JP 258001/90 
05.11.1990 JP 300801/90 

(43) Date of publication of application: 
01.04.1992 Bulletin 1992/14 

(73) Proprietor: MATSUSHITA ELECTRIC INDUSTRIAL 
CO., LTD. 

Kadoma-shi, Osaka-f u, 571 (JP) 

(72) Inventors: 

• Koyama, Takeo 
Osaka-shi, Osaka (JP) 

• Nakano, Takashi 
Ibaraki-shi, Osaka (JP) 



(74) Representative: 

Pellmann, Hans-Bernd, Dipl.-lng. et al 
Patentanwaltsburo 
Tiedtke-Buhling-Kinne & Partner 
Bavariaring 4 
80336 Munchen (DE) 



(56) References cited: 
EP-A- 0 308 622 
US-A- 4 751 580 



EP-A- 0 359 323 



• PATENT ABSTRACTS OF JAPAN vol. 7, no. 233 
(E-204)(1378) 15 October 1983 & JP-A-58 121 876 

• PATENT ABSTRACTS OF JAPAN vol. 1 3, no. 584 
(E-866)(3932) 22 December 1989 & JP-A-1 245 
772 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 



1 



EP 0 477 891 B1 



2 



Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 5 

This invention relates to a power supply apparatus 
for television receiver set and television receiver set in- 
cluding the same and particularly to a power supply ap- 
paratus for television receiver set having satellite broad- 
casting or character broadcasting receiver and the tel- 
evision receiver set including the same. 

2. Description of the Prior Art 

Recently, some television receiver sets have con- 
tained a satellite broadcasting receiver or a character 
broadcasting receiver where each of these functions 
can be performed separately In the television receiver 
set with such multi-function, individual operation among 
these functions is enabled by that one power supply ap- 
paratus is provided for one function because there is ne- 
cessity of selectively operating these function for auto- 
matic recording by VTR, etc. 

Hereinbelow will be described a television receiver 
set including such a power supply apparatus according 
to an internal prior art of the applicant. 

Fig. 9 is a block diagram of the internal prior art tel- 
evision receiver set having the internal prior art power 
supply apparatus. In Fig. 9, numeral 1 is an ac power 
supply input terminal; numeral 2 is a main switch for 
manually turning off all power supplies of the television 
receiver set; numeral 4 is a relay switch turned on/off in 
response to a control signal 3 from a microprocessor 
100; numeral 6 is a relay switch which is turned on/off 
by a control signal 5 also sent from the microprocessor 
100 for causing the television receiver set to enter an 
automatic recording condition wherein only the power 
supply for the television portion is turned off but a satel- 
lite broadcasting receiving circuit 24 is operated; numer- 
al 7 is a line filter; numeral 8 is a rectifying circuit of a 
switching power supply 10 for the television portions, 
which rectifies and smooths an ac input voltage; numer- 
al 9 is a rectifying circuit of a switching power supply 11 
for the satellite broadcasting receiving circuit 24; numer- 
al 12 is a remote control transformer for supplying a 
standby supply power for the microprocessor 100; nu- 
meral 13 is a rectifying circuit for the standby supply 
power; numeral 14 is a high voltage generation circuit 
having a flyback transformer (not shown); numeral 1 5 is 
a horizontal scanning circuit for horizontally scanning an 
electron beam; numeral 16 is a flyback pulse from the 
horizontal scanning circuit 15; numeral 17 is a supply 
voltage for the high voltage generation circuit 1 4 and the 
horizontal scanning circuit 15; numeral 18 is a vertical 
scanning circuit for vertically scanning the electron 
beam; numeral 19 is a supply voltage of the vertical 
scanning circuit 18; numeral 20 is a video signal 



processing circuit for converting an RF signal to an RGB 
signal to reproduce an image on a braun tube (not 
shown); numeral 21 is a supply voltage for the video sig- 
nal processing circuit 20; numeral 22 is a voice signal 
output circuit comprising an amplifier, etc.; numeral 23 
is a supply voltage of the voice signal output circuit 22; 
numeral 24 isthe satellite broadcasting circuit for receiv- 
ing a BS-IF signal; and numeral 25 are plural supply volt- 
ages for the satellite broadcasting receiving circuit 24. 
Moreover, supply voltages 17, 19, 21, and 23 are out- 
putted to respective circuits from the switching power 
supply 10 and the supply voltage 25 is outputted from 
the switching power supply 11. 

Hereinbelow will be described operation of power 
supply apparatus for the television receiver set having 
the above-mentioned structure. 

At first, a condition that a picture image is displayed 
with all circuits being activated will be described. When 
the main switch 2 is closed, an ac voltage is supplied to 
the remote control transformer 12 from the ac power 
supply input 1 , so that a standby supply power is gen- 
erated in the rectifying circuit 1 3 of the secondary circuit. 
This power supplying starts operation of the microproc- 
essor 100. If a user has selected watching of the televi- 
sion, the control signals 3 and 5 from the microprocessor 
100 are so outputted to close both relay switches 4 and 
6. The supply voltages are produced as follows: 

The ac voltage from the ac input terminal 1 is 
passed through a line filter 7 and is rectified by the rec- 
tifying circuit 8 is supplied to the switching power supply 
10. In the similar way, the supply voltage from the rec- 
tifying portion circuit 9 is supplied to the switching power 
supply 11. Then, both power supplies 10 and 11 start 
oscillation. The switching power supply 10 supplies the 
supply voltage 17, the supply voltage 19, the supply volt- 
age 21 , and the supply voltage 23 to the horizontal scan- 
ning circuit 1 5, the vertical scanning circuit 1 8, the video 
signal processing circuit 20, and the video signal output 
circuit 22 of secondary loads respectively as shown in 
Fig. 9. In the similar way, the switching power supply 11 
supplies the supply voltage 25 to the satellite broadcast- 
ing receiving circuit 24. Thus, all circuits in the television 
for displaying image pictures and outputting voice 
sounds, so that the television receiver set is in a condi- 
tion that the user can selected to which a programs of 
the ordinal television broadcasting or the satellite broad- 
casting is watched a at will. 

Hereinbelow will be described an automatic record- 
ing of a program of the satellite broadcasting which is 
carried out from the above-mentioned condition. That 
is, will be described the function that if the user desires 
to record a program by a video recorder (not shown) dur- 
ing he is absent. This function is carried out under the 
condition that power supplying to the circuits of the tel- 
evision portion is stopped but only the satellite broad- 
casting receiving circuit is operated. 

When the user gives the television a command for 
automatic recording by a remote controller (not shown) 
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or by a keyboard on the front of the television (not 
shown), in response to the command, the microproces- 
sor outputs the control signal 5 so as to open the relay 
switch 6. Then, the switching power supply 10 stops op- 
eration because the supply voltage is not supplied there- 5 
to through the line filter 7 and the rectifying circuit portion 
8. Thus, picture images are not displayed on the screen 
of the television receiver set because each circuit as its 
secondary load does not operate. In this condition the 
main switch 2 and relay switch 4 remain close, so that 
the switching power supply 11 remains in operation and 
the satellite broadcasting receiving circuit 24 is in a con- 
dition of automatic recording wherein it maintains its op- 
eration with a given broadcasting selected. 

However, in the above-mentioned structure, there 
is a drawback that the cost is high because an area for 
mounting elements is large since there are two sets of 
a line filter, a rectifying circuit, and a switching supply 
for both the television and the satellite broadcasting por- 
tion. In addition to this, there is also another drawback 
that a power supply for the microprocessor is separately 
necessary. 

Document JP-A-58 1 21 876 discloses a power sup- 
ply apparatus for a television receiver set according to 
the preamble of claim 1 including television display 
means and an additional second broadcasting receiving 
means comprising a power supply for producing a plu- 
rality of supply voltages which are supplied to said tele- 
vision display means and to said second broadcasting 
receiving means, respectively. 

The voltage supplied to a respective receiving 
means is turned off by a switching means provided in a 
power supply generator in dependence on a control sig- 
nal when the other reception circuit is selected. Thereby, 
the purpose of turning the voltage off is to prevent an 
interference due to mutual reception. 

However, in case such a television receiver set 
comprises an automatic recording mode for recording a 
broadcasting signal, the receiving means as well as the 
display means will be activated, which leads to a unnec- 
essary high power consumption in the automatic record- 
ing mode. 

It is therefore an object of the present invention to 
provide an improved power supply apparatus for a tel- 
evision receiver set, which has a minimum power con- 
sumption in the automatic recording mode. 

This object is achieved by a power supply appara- 
tus as claimed in claim 1 . 

Accordingly, the power consumption of the televi- 
sion receiver set can be minimized in the automatic re- 
cording mode, since only the respective broadcasting 
receiving means is supplied with power. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The object and features of the present invention will 
become more readily apparent from the following de- 
tailed description taken in conjunction with the accom- 



panying drawings in which: 

Fig. 1 is a block diagram of a first embodiment of 
the invention of a television receiver set including a 
regenerative type of power supply; 
Fig. 2 is a schematic circuit diagram of the regen- 
erative type of the switching power supply used in 
all embodiments of this invention; 
Fig. 3 and 4 show waveforms of the regenerative 
type of power supply of the invention; 
Fig. 5 shows an output voltage characteristic of the 
regenerative type of the switching power supply of 
the invention with respect to change of a load; 
Fig. 6 is a block diagram of a second embodiment 
of a television receiver set including the regenera- 
tive type of power supply; 
Fig. 7 is a block diagram of a third embodiment of 
a television receiver set including the regenerative 
type of power supply; 

Fig. 8 is a block diagram of the fourth embodiment 
of a television receiver set including the regenera- 
tive type of switching power supply; and 
Fig. 9 is a block diagram of a television receiver set 
having a power supply apparatus according to an 
internal prior art. 

The same or corresponding elements or parts are 
designated as like references throughout the drawings. 



Hereinbelow will be described a first embodiment 
of invention with reference to drawings. Fig. 1 is a block 
diagram of the first embodiment of the power supply ap- 
paratus for the television receiver set and the television 
receiver set having the power supply apparatus. 

In Fig. 1, an ac power supply input terminal 1 re- 
ceives an ac supply power and sends it to a remote con- 
trol transformer through a main switch 2 and to a line 
filter 7 through the main switch 2 and a relay switch 4. 
The main switch 2 turns off all supply power of the tele- 
vision receiver set. The relay switch 4 is made close or 
open in response to a control signal 3 from a microproc- 
essor 100. The remote control transformer 12 supplies 
an ac supply power with a desired voltage to a rectifying 
circuit 1 3 comprising a rectifying bridge 1 3 and a smooth 
capacitor 13b. An output of the rectifying circuit 13 is 
sent to the microprocessor 1 00. The line filter 7 supplies 
the ac supply power with noise components removed to 
a rectifying circuit 27 comprising a rectifying bridge 27a 
and a smoothing capacitor 27b of electrolytic capacitor 
wherein diodes of the rectifying bridge and the capacitor 
have larger capacitances than those of the prior art 
shown in Fig. 9 respectively. An output of the rectifying 
circuit 27 is sent to a regenerative type of switching pow- 
er supply 26. The switching power supply 26 generates 
and sends a dc supply voltage 17 to a horizontal scan- 
ning circuit 21 through a relay switch 29, a set of dc sup- 
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ply voltages 25 to a satellite broadcasting receiving cir- 
cuit 24 directly, and a supply voltage 23 to a voice signal 
output circuit 22 also directly. For example, the set of 
the dc supply voltages include a first supply voltage 25a 
of 1 8 volts, a second supply voltage 25b of 1 2 volts, and 
a third supply voltage 25c of 9 volts. The microprocessor 
1 00 produces a control signal 28 which is applied to the 
relay switch 29 for causing the television receiver set to 
enter the automatic recording condition. That is, the re- 
lay switch 29 is turned on/off by the control signal 28 
from the microprocessor 100 and is provided between 
the switching power supply 26 and the horizontal scan- 
ning circuit 15. The horizontal scanning circuit 15 gen- 
erates flyback pulses 1 6 which are sent to a high voltage 
generation circuit 1 4. The high voltage generation circuit 
14 produces a high voltage supply voltage 19 which is 
sent to a vertical scanning circuit 18 and another high 
voltage supply voltage 21 is sent to a video signal 
processing circuit 20. 

Operation of. the television receiver set and the 
power supply apparatus included therein having the 
above-mentioned structure will be described with refer- 
ence to Fig. 1. 

At, first, will be described a condition that all circuits 
are operated and the television receiver set displays pic- 
tures. When the main switch 2 is closed, the ac supply 
voltage is supplied to the primary circuit of the remote 
control transformer 12 from the ac power supply input 
terminal 1 . Thus, the standby supply power is developed 
at the secondary circuit of the rectifying circuit 13, so 
that the microprocessor 100 is supplied with the standby 
supply power and starts operation. In this condition, if 
the user of the television receiver set selects watching 
the television receiver set, the control signals 3 and 28 
are so produced as to close both relay switches 4 and 
29. Then, the rectified supply power is supplied to the 
switching power supply 26. The supply voltages are pro- 
duced as follows: 

The ac voltage from the ac input terminal 1 is 
passed through a line filter 7 and is rectified by the rec- 
tifying circuit 27. The switching power supply 26 starts 
oscillation and outputs voltages at its secondary circuit. 
Then, the switching power supply 26 supplies the supply 
voltage 17, the supply voltage 23, and the set of supply 
voltages 25 to the horizontal scanning circuit 15, the 
voice signal output circuit 22, and the satellite broad- 
casting receiving circuit 24 respectively as shown in Fig. 
1 . Thus, all circuits in the television for displaying image 
pictures and outputting voice sounds operate, so that 
the television receiver set is in a condition that the user 
can watch programs of the ordinal television broadcast- 
ing and the satellite broadcasting at will. 

From the above-mentioned condition, an automatic 
recording mode for recording a program of the satellite 
broadcasting automatically will be descried. The mean- 
ing of the automatic recording mode is the same as that 
of the prior art mentioned above, so that detailed de- 
scription is omitted. 



When the user sends to the television receiver set 
a command for automatic recording by a remote con- 
troller (not shown) or by a keyboard (not shown) on the 
front of the television receiver set, in response to the 

s command, the microprocessor 100 outputs the control 
signal 28 so as to open the relay switch 29. Then, the 
switching power supply 26 continues operation and out- 
put of each of supply powers. However, the supply volt- 
age 17 is not supplied to the horizontal scanning circuit 

10 15, so that the flyback pulse 16 is not generated and the 
high voltage generation circuit 14 stops operation. This 
causes that the supply voltages 1 9 and 21 are not sup- 
plied to the vertical scanning circuit 18 and the video 
signal processing circuit 20 from the secondary circuit 

is of the flyback transformer to the high voltage generation 
circuit 1 4 respectively. This condition is the same as the 
condition that the prior art switching power supply 10 is 
not in operation shown in Fig. 9 because all circuits for 
display, that is, television circuit portion, are not in oper- 

20 ation. Therefore, this establishes the automatic record- 
ing condition that only the satellite broadcasting receiv- 
ing circuit 24 is supplied with the supply voltage 25. 

Operation of the switching power supply 26 using 
the regenerative control system will be described. Fig. 

2S 2 is a schematic circuit diagram of the switching power 
supply 26 used in all embodiments of this invention. An 
input terminal 30 receives the supply voltage from the 
rectifying circuit 27 shown in Fig. 1 . Thus, a primary cur- 
rent l D flows from the input terminal 30 to an earth ter- 

30 minal 31 through a primary winding 33 and a switching 
element 35 using a field effect transistor (hereinafter re- 
ferred to as FET). The primary circuit of the switching 
power supply comprises the primary winding 33 of a 
transformer 32 and the switching element 35 connected 

35 in series with the primary winding 33, a body diode 36 
parasitically included in the switching element 35 and 
the bias winding 34 whose one end is connected to a 
synchronous oscillating circuit 37 and another end is 
connected to the earth terminal 31. The body diode 36 

40 included in the switching element is used for regenerat- 
ing energy stored in the transformer 32 through the 
above-mentioned primary winding 33. That is, it is used 
to flow a regeneration current in the primary winding 33 
when the switching element 35 is turned off. The syn- 

45 chronous oscillation circuit 37 for maintaining oscillation 
by repeating turning on and off such as to turn on the 
switching element 35 for a predetermined ON period 
and then, to maintain turning off until a polarity of the 
induced voltage of the above-mentioned bias winding 

so 34 is inverted. 

The secondary winding 38 of the transformer 32 
generates the power supply voltage 44 for the horizontal 
scanning circuit 15, whose one end is for outputting the 
supply voltage 44 and another end is connected to a 

55 switching element 39 using an FET in series. A body 
diode 40 is a parasitically produced which is associated 
with the switching element 39 and is connected in par- 
allel with the switching element 39. A gate of the FET 
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39 is connected to a control circuit 43 and to the supply 
voltage 48 through a drive resistor 41 for the switching 
element 39. 

Energy stored in the transformer 32 while the 
switching element 35 turns on, is released and charged 
in a smoothing capacitor 42 through the secondary 
winding 38 and through the body diode 40 or the above- 
mentioned switching element 39. Then, reversely, a 
secondary current flows from the smoothing capacitor 
42 to the secondary winding 38 through the above-men- 
tioned secondary winding 38, wherein a counter current 
period is controlled by the control circuit 43. The induced 
voltage in the secondary winding 38 is rectified by the 
body diode 40. The control circuit controls the counter 
current period for which the secondary current of the 
switching element 39 flows, by detecting a voltage be- 
tween the supply voltage 44 and the earth terminal 61 
and comparing it with a reference voltage. In addition to 
the secondary coil 38, the transformer 32 comprises a 
secondary windings 45, 49, 53, and 57. One end of the 
winding 45 is connected to a rectifying diode 46 in se- 
ries. The output of the diode 46 is connected to a 
smoothing capacitor 47 in parallel. Thus, the supply volt- 
age 23 for the voice signal output circuit is outputted 
from the junction point of the diode 46 and the smooth 
capacitor. The secondary winding 49, 53, and 57 are 
provided for supply voltages 52, 56, and 60 respectively, 
which are supplied to the satellite broadcasting receiver 
24. 

Hereinbelow will be described operation of the re- 
generative type of power supply of the invention with ref- 
erence to Fig. 3. Fig. 3 shows waveforms of the regen- 
erative type of power supply of the invention. In Fig. 3, 
a waveform 1 02 is of a voltage VDS between both ends 
of the switching element 35; an waveform 103 is of a 
primary current ID flowing through the above-mentioned 
primary winding 33; a waveform 104 is of a drive pulse 
VG1 of the synchronous oscillating circuit 37; a wave- 
form 105 is of a secondary current waveform lo flowing 
though the above-mentioned secondary winding 38; a 
waveform 106 is of a drive pulse VG2 of the switching 
element 39 of the secondary circuit wherein periods de- 
noted by slant lines out of OFF periods show the counter 
current periods for flowing a secondary current in the 
above-mentioned secondary winding 38. A primary cur- 
rent flowing through the primary winding 33 for an ON 
period of the switching element 35 which operates for 
the ON period determined by the synchronous oscillat- 
ing circuit 37 generates a magnetic flux in the transform- 
er 32 and thus, energy is accumulated. At this instance, 
an induced voltage is developed in the secondary wind- 
ing 38 of the transformer 32. The secondary circuit is so 
formed that the body diode 40 is reverse-biased and the 
switching element 39 of the secondary circuit turns off. 
When the switching element 35 turns off by the OFF sig- 
nal of the synchronous oscillation circuit 37, a flyback 
voltage is generated in the above-mentioned primary 
winding 33 as well as a flyback voltage is also developed 



in the winding 38 so as to apply to the body diode 40 in 
the form of forward-bias. It is followed by that the energy 
accumulated in the transformer 32 is released as a sec- 
ondary current which is fed through the secondary wind- 

s ing 38 to the smoothing capacitor 42 which smooths it 
and provides the supply voltage 44. At this instance, the 
switching element 39 of the secondary circuit is turned 
on by the flyback voltage developed in the secondary 
winding 45 which is applied thereto through the drive 

10 resistor 41 . However, it does not produce a special dif- 
ference in operation whichever the secondary current 
flows through the body diode 40 or the switching ele- 
ment 39 as an FET. When all energy accumulated in the 
transformer 32 is released, so that the secondary cur- 

15 rent becomes zero, the voltage between the smoothing 
capacitor 42, i.e. , supply voltage 44 is applied to the sec- 
ondary winding 38 through the switching element 39 of 
the secondary circuit, which has been turned on. It is 
followed by that the smoothing capacitor produces a re- 

20 verse current, so that an energy is accumulated in the 
transformer 32 with a magnetic flux having a direction 
opposite to the magnetic flux developed by the primary 
current I D flowing through the primary winding 33. In this 
condition, a polarity of an induced voltage developed in 

25 each of windings of the transformer 32 does not change, 
so that the flyback voltage of the bias winding 34 also 
does not change. Thus, the synchronous oscillation cir- 
cuit 37 maintains the OFF period of the switching ele- 
ment 35. The ON period of the switching element 39 of 

30 the secondary circuit is controlled by the control circuit 
43. When the switching element 39 of the secondary cir- 
cuit turns off, the polarity of the induced voltage gener- 
ated in each of windings of the transformer 32 is invert- 
ed, so that the induced voltage developed in the above- 

35 mentioned secondary winding 38 makes the body diode 
40 biased in reverse. Moreover, the switching element 
39 also turns off, so that the secondary winding current 
stops flowing. Then, the induced voltage developed in 
the above-mentioned primary winding 33 is so generat- 

40 ed to cause a junction terminal of the switching element 
35 to have a negative voltage and to make a junction 
terminal of the supply voltage 30 to have a positive volt- 
age. Thus, a primary current flows in the direction such 
that it charges the supply voltage 30 through the body 

45 diode 36, so that energy accumulated in the transformer 
32 for the OFF period is regenerated in the supply volt- 
age 30. At this instance, a polarity of the induced voltage 
in the bias winding 34 is also judged, so that the syn- 
chronous oscillation circuit 37 turns on the switching el- 

50 ement 35. However, it does not effect on operational 
characteristic whichever the primary current flows 
through either one, manely, through the switching ele- 
ment 35 or body diode 36. When the energy accumulat- 
ed in the transformer 32 for OFF period is released en- 

55 tirely and the primary current becomes zero, a magnetic 
flux is generated in the transformer 32 and the energy 
is accumulated there because a primary current flows 
from the supply voltage 30 through the switching ele- 
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ment which has been turned on such that a discharging 
in the direction opposite to the former is carried out. In 
this condition, a polarity of an induced voltage in each 
of windings of the transformer 32 does not change, so 
that the switching element 35 maintains the ON state, s 
When the switching element 35 which operate for the 
ON period determined by the synchronous oscillation 
circuit 37 turns off, the energy stored in the transformer 
32 is released as a secondary current through the 
above-mentioned secondary winding 38. Repetition of 10 
these operations provides continuous supply of the sup- 
ply voltage 44. Moreover, secondary windings 45, 49, 
53, and 57 of multi-output type windings, these windings 
45, 49, 53, and 57 being separated each other, are pro- 
vided for a multi-output structure in this embodiment. In 15 
the supply voltage 48, one of those output voltages, a 
flyback voltage is generated in the secondary winding 
45 when the switching element 35 turns off, it is applied 
to the rectifying diode 46 with forward biasing, so that a 
current flows through the rectifying diode 46 by energy 20 
stored in the transformer 32 and is smoothed by the 
smoothing capacitor 47 to output it. Operations at this 
instance in other secondary windings 49, 53,and 57 are 
the same as each other, so that a description is omitted. 

Moreover, will be described operation of controlling 25 
output voltages 44, 48, 52, 56, and 60 stable. Fig. 3 
shows each of waveforms of output voltage in operation. 
It is assumed that the OFF period (t1 -t3) of the drive 
pulse VG1 generated by the synchronous oscillation cir- 
cuit 37 is TOFF; in this period, the counter current period 30 
(t2-t3) of the secondary current l 0 is TOFF; an ON pe- 
riod (t3-t5) is TON; in this period, a regeneration period 
(t3-t4) of the primary current ID is PON. 

The TOFF is constant and the oscillation frequency 
f is also constant if the output voltage, the output voltage 35 
44, for example, is constant because the ON period 
TON is retained to be a constant value determined by 
the synchronous oscillation circuit 37. On the other 
hand, the counter current period T'OFF can be changed 
by the switching element 39 of the secondary circuit, 40 
which is controlled by the control circuit 43. Thus, the 
output voltage can be controlled by changing the current 
period T'OFF when the output current lout changes. Fur- 
ther, against change of the supply voltage 30 as input 
voltage, the supply voltage 44 as the output voltage Vout 45 
is controlled to be continuously constant by changing 
the counter current period T'OFF. The control circuit 43 
controls the ON period of the switching element 39 of 
the secondary circuit to determine the counter current 
period T'OFF. so 

Fig. 4 shows each of operational waveforms of the 
regenerative type of the switching power supply 11 
when the output current lout changes. Some waveforms 
out of the waveforms shown in Fig. 4 are the same as 
those of Fig. 3 and thus, description about such wave- 55 
forms are omitted. In Fig. 4, solid lines show the output 
current lout flows with the maximum value, i.e., that of 
maximum load. Chain lines shows the case of that the 



output current is zero, i.e., unloaded condition. 

Fig. 5 shows an output voltage characteristic of the 
regenerative type of the switching power supply of the 
invention with respect to change of a load. The axis of 
ordinate is the secondary output voltage and respective 
values correspond to supply voltages 48, 52, 56, and 
60. The axis of abscissas shows a total of load electric 
power taken from the secondary circuit. As shown in Fig. 
5, the output voltage is constant over a rang from no 
load to the maximum load. 

Hereinbelow will be described a second embodi- 
ment of the invention of the power supply apparatus for 
the television receiver set and the television receiver set 
having the power supply apparatus. Fig. 6 is a block di- 
agram of a second embodiment of the television receiv- 
er set having the power supply apparatus. The structure 
of the second embodiment is the same as that of the 
first embodiment basically. There are differences that a 
character broadcasting receiving circuit 64 and a switch 
circuit 63 are added to the structure shown in Fig. 1 . The 
switch circuit 63 is controlled by a control signal 62 from 
the microprocessor 100 and is provided between the 
character display broadcasting receiving circuit 64 and 
the supply voltage 64 from the supply voltage 25. The 
supply voltage 64 is obtained by branching off the supply 
voltages 25a and 25b. 

Operation of the automatic recording of the satellite 
broadcasting is performed as similar to the structure of 
Fig. 1 basically. In addition to this, the user gives the 
microprocessor 100 a command for selecting whether 
the supply voltage 64 is supplied to the character display 
broadcasting receiving circuit 65 by turning on or off the 
switch circuit 63. This causes stop of the circuits 1 4, 1 5, 
18, 20, and 22 for displaying in the absence of the user 
and operation of only the character broadcasting receiv- 
ing circuit 65 which stores the content of a given char- 
acter broadcasting in its memory (not shown). Thus, the 
user can watch it by reproducing with the memory at a 
desired time. 

!n this structure, the user can effect automatic re- 
cording of the above-mentioned satellite broadcasting 
and character broadcasting by selection from either the 
condition that only the satellite broadcasting receiving 
circuit 24 operates or the condition that both the satellite 
broadcasting receiving circuit 24 and the character 
broadcasting receiving circuit 65 are in operating. That 
is, in this structure, it is impossible to operate only the 
character broadcasting receiving circuit 65. 

Hereinbelow will be described a third embodiment 
of the invention with reference to Fig. 7. Fig. 7 is a block 
diagram of the third embodiment of the power supply 
apparatus for the television receiver set and the televi- 
sion receiver set having the power supply apparatus. 
The structure of the third embodiment is the same as 
that of the first embodiment basically. There are differ- 
ences that a switch circuit 67 is added to the structure 
shown in Fig. 1 and the remote transformer 12 and rec- 
tifying circuit 1 3 are replaced with a three-terminal reg- 
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ulator (dc-dc converter) 70. The switch circuit 67 is pro- 
vided between the switching power supply 26 and the 
satellite broadcasting receiving circuit 24. The three-ter- 
minal regulator 70 is connected to the supply voltage 
25c which is one of supply voltages of the switching 
power supply 26. The three-terminal regulator 70 gen- 
erates a supply voltage 71 for the microprocessor 100 
as a standby supply voltage. 

Operation of the power supply apparatus having the 
above-mentioned structure and the television receiver 
set will be described with reference to Fig. 7. 

At, first, will be described a condition that all circuits 
are operated and the television receiver set displays pic- 
tures. When the main switch 2 is closed, the ac voltage 
is supplied to the rectifying circuit 27 produces a dc volt- 
age and the switching power supply 26 starts its opera- 
tion. Then, the supply voltage 25c is outputted from the 
switching power supply 26 and thus, the three-terminal 
regulator 70 supplies a standby supply power 71 to the 
microprocessor 100 which starts its operation thereby. 
In this condition, if the user of the television selects 
watching the television, the control signals 28 and 66 
are so produced as to close both switch 29 and 67. The 
switching power supply 26 has produced its output at its 
secondary circuit already. Then, the switching power 
supply 26 supplies the supply voltage 17, the supply 
voltage 23, and the supply voltage 25 to the horizontal 
scanning circuit 15, the voice signal output circuit 22, 
and the satellite broadcasting receiving circuit 24 re- 
spectively as shown in Fig. 7. Thus, all circuits in the 
television for displaying image pictures and outputting 
voice sounds operate, so that the television receiver set 
is in a condition that the user can watch programs of the 
ordinal television broadcasting and the satellite broad- 
casting at will. 

Operation of an automatic recording of a program 
of the satellite broadcasting carried out from the above- 
mentioned condition is the same as that of the first and 
second embodiments, so that detailed description is 
omitted. 

Hereinbelow will be described the standby condi- 
tion of the microprocessor 100. The standby condition 
is that only the microprocessor 100 operates as a load 
of the power supply 26. In this condition the user can 
selects watching of the television with the remote con- 
troller (not shown). 

When the user sends to the television a command 
for automatic recording with the remote controller (not 
shown) or by a keyboard (not shown) on the front of the 
television receiver set, in response to the command, the 
microprocessor 100 outputs the control signals 28 and 
66 so as to open the switches 29 and 67. If the standby 
condition is started from the condition that automatic re- 
cording has carried out, the microprocessor 1 00 outputs 
only the control signal 66 to turn off the satellite broad- 
casting receiving circuit 24. Then, the switching power 
supply 26 continues operation and output of each of 
supply powers. However, the supply voltage 17 is not 



supplied to the horizontal scanning circuit 1 5, so that the 
flyback pulse 16 is not generated and the high voltage 
generation circuit 14 stops operation. This causes the 
supply voltages 1 9 and 21 are not supplied to the vertical 

5 scanning circuit 18 and the video signal processing cir- 
cuit 20 respectively from the secondary circuit of the fly- 
back transformer of the high voltage generation circuit 
14. That is, the television portion does not display pic- 
tures and the satellite broadcasting receiving circuit also 

io does not operates. Therefore, the switching power sup- 
ply 26 supplies only supply power 71 to the microproc- 
essor 100 through the three-terminal regulator 70. This 
establishes the standby condition. 

Hereinbelow will be described a fourth embodiment 

is of the invention. Fig. 8 is a block diagram of the fourth 
embodiment of the power supply apparatus for the tel- 
evision receiver set and the television receiver set hav- 
ing the power supply apparatus. The structure of the 
fourth embodiment is the same as that of the third em- 

20 bodiment basically. There are differences that a charac- 
ter broadcasting receiving circuit 65 and a switch circuit 
63 are added to the structure shown in Fig. 8. The switch 
circuit 63 is controlled by a control signal 62 from the 
microprocessor 100 and is provided between the char- 
ts acter display broadcasting receiving circuit 64 and the 
supply voltage 64 from the supply voltage 25. The sup- 
ply voltage 64 is obtained branching off the supply volt- 
ages 25a and 25b. 

Operation of the automatic recording of the satellite 

30 broadcasting is established as similar to the structure of 
Fig. 7. In addition to this, the user gives the microproc- 
essor a command for selecting whether the supply volt- 
age 64 is supplied to the character display broadcasting 
receiving circuit 71 on or not by turning on or off the 

35 switch circuit 65. This causes stop of the circuit for dis- 
playing during the absence of the user and causes op- 
eration of the character broadcasting receiving circuit 65 
by storing the content of a given character broadcasting 
program in the memory (not shown) of the character 

40 broadcasting receiving circuit 65. Thus, the user can 
watch it at a desired time. Moreover, description about 
transition to the standby condition is omitted because it 
is the same as that of the third embodiment of Fig. 7. 
Further, in this structure, the user can effect automatic 

45 recording of the above-mentioned satellite broadcasting 
and character broadcasting with selection from either 
the condition that only the satellite broadcasting receiv- 
ing circuit 24 operates or the condition that both the sat- 
ellite broadcasting receiving circuit 24 and the character 

so broadcasting receiving circuit 65 are in operating. In oth- 
er words, in this structure, it is impossible to operate only 
the character broadcasting receiving circuit 65. Howev- 
er, it is also possible that only the character broadcasting 
receiving circuit 65 operates, if the circuit positions of 

ss the satellite broadcasting receiving circuit 24 and the 
character broadcasting receiving circuit 65 in the block 
diagram of Fig. 8 are replaced with each other. Moreo- 
ver, if both of the satellite broadcasting receiving circuit 
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24 and character broadcasting receiving circuit 65 can 
be operated if two power supply systems are provided 
to the switching power supply 26 and connected to the 
satellite broad casting receiving circuit 24 and the char- 
acter broadcasting receiving circuit 65 respectively. 

In the above-mentioned third and fourth embodi- 
ments, the microprocessor 100 is supplied with a stand- 
by supply through the three-terminal regulator 70. How- 
ever, if one of supply voltages matches to the microproc- 
essor 100 in voltage intensity, it can be supplied to the 
microprocessor 100 directly. 

In the above-mentioned embodiments, controlling 
of supplying of supply voltages 1 7, 23, 25, 64, and 68 is 
carried out under control of the microprocessor. Howev- 
er, it is also possible to control supplying of these supply 
voltages 17, 23, 25, 64, and 68 by a manual operational 
switch. 

As mentioned above, according to this invention, 
the power supply apparatus is realized with only one 
system contrary to the prior art switching power supply 
apparatus, so that there are provided advantageous ef- 
fects that the mounting area for the power supply appa- 
ratus can be reduced to about half and reduce its cost. 



Claims 

1. A power supply apparatus for a television receiver 
set including television display means (14, 15, 18, 
20) and an additional second broadcasting receiv- 
ing means (24; 65), comprising: 

a) a power supply circuit (26) for producing a 
plurality of supply voltages (17, 23, 25) which 
are supplied to said television display means 
(14, 15, 18, 20) and to said second broadcast- 
ing receiving means (24; 65), respectively; 
characterized by 

b) switching means (29) for switching the sup- 
ply of a first supply voltage (17) out of said plu- 
rality of supply voltages (17, 23, 25) to said tel- 
evision display means (14, 15, 18, 20) in re- 
sponse to a control signal (28); and 

c) control means (100) for controlling said 
switching means (29) by supplying said control 
signal (28) thereto such that said first supply 
voltage (17) is not supplied to said television 
display means (14, 15, 18, 20) when an auto- 
matic recording mode for recording a broad- 
casting program of said second broadcasting 
receiving means (24; 65) has been selected. 

2. A power supply apparatus according to claim 1, 
characterized in that said power supply circuit (26) 
is a regenerative type switching power supply cir- 
cuit, wherein the intensities of said plurality of sup- 
ply voltages (1 7, 23, 25) are different from each oth- 
er. 



3. A power supply apparatus according to claim 1 or 2, 
characterized in that 

said control means (1 00) generates said control sig- 
nal (28) in response to an external command, 
5 wherein one (25c) of said plurality of supply voltag- 
es (17, 23, 25) is supplied to said control means 
(100), said one (25c) of said plurality of supply volt- 
ages being supplied continuously. 

10 4. A power supply apparatus according to claim 3, 
characterized by 

a DC-DC converting means (70), provided between 
said power supply circuit (26) and said control 
means (100), for changing a voltage intensity of 
1$ said one (25c) of said plurality of supply voltages 
(17, 23, 25) to another voltage intensity necessary 
for said control means (100). 

5. A power supply apparatus according to any one of 
20 the preceding claims, 

characterized by 

second switching means (67) for controlling the 
supply of a second supply voltage (25) out of said 
plurality of supply voltages (17, 23, 25) to a satellite 
25 broadcasting receiving means (24) included in said 
second broadcasting receiving means (24, 65) in 
response to a second control signal (66). 

6. A power supply apparatus according to claim 5, 
30 characterized by 

third switching means (63) for controlling the supply 
of a third supply voltage (64) out of said plurality of 
supply voltages (17, 23, 25) to a character broad- 
casting receiving means (65) included in said sec- 
35 ond broadcasting receiving means (24, 65) in re- 
sponse to a third control signal (62). 

7. A power supply apparatus according to claim 6, 
characterized in that 

40 said control means (100) generates said second 
and third control signals (66, 62) in response to said 
external command. 

8. A television receiver set comprising a power supply 
45 apparatus according to any one of the preceding 

claims, 
comprising 

a television display means (14, 15, 18, 20) and an 
additional broadcasting receiving means (24, 65), 
50 wherein said television display means (14, 15, 18, 
20) includes horizontal scanning means (15) to 
which said first supply voltage (17) is supplied. 

9. A television receiver set according to claim 8, 
55 wherein 

said television display means (14, 15, 18, 20) in- 
cludes video signal processing means (20), vertical 
scanning means (18) and voltage generating 
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means (14), responsive to said horizontal scanning 
means (15), for producing a first voltage (19) sup- 
plied to said vertical scanning means (18) and a 
second voltage (21 ) supplied to said video process- 
ing means (20). 



Patentanspruche 

1 . Stromversorgungsgerat fur einen Fernsehempfan- 
ger mit Fernsehanzeigemitteln (14, 15, 18, 20) und 
einem zusatzlichen zweiten Empfangsmittel (24, 
65), mit: 

a) einer Stromversorgungsschaltung (26) zur 
Erzeugung einer Vielzahl von Versorgungs- 
spannungen (17, 23, 25), die an die Fernseh- 
anzeigemittel (14, 15, 18, 20) bzw. an die zwei- 
ten Empfangsmittel (24, 65) angelegt werden, 

gekennzeichnet durch 

b) Schaltmittel (29) zum Umschalten der Ver- 
sorgung einer ersten Versorgungsspannung 
(17) aus einer Vielzahl von Versorgungsspan- 
nungen (17, 23, 25) an die Fernsehanzeigemit- 
tel (14, 15, 18, 20) abhangig von einem Steu- 
ersignal (28); und durch 

c) Steuermittel (100) zur Steuerung der Um- 
schaltmittel (29) durch Lieferung des Steuersi- 
gnals (28) dorthin in der Weise, daB die erste 
Versorgungsspannung (17) nicht an die Fern- 
sehanzeigemittel (14, 15, 18, 20) geliefert wird, 
wenn ein automatischer Aufzeichnungsbetrieb 
zur Aufzeichnung eines Fernsehprogrammes 
des zweiten Empfangsmittels (24, 65) ausge- 
wahlt worden ist. 

2. Stromversorgungsgerat nach Anspruch 1 , 
dadurch gekennzeichnet, daB die Stromversor- 
gungsschaltung (26) ein Schaltnetzteil des Wieder- 
gewinnungstypes ist, wobei sich die Hohen der Viel- 
zahl von Versorgungsspannungen (17, 23, 25) von- 
einander unterscheiden. 

3. Stromversorgungsgerat nach Anspruch 1 oder 2, 
dadurch gekennzeichnet, daB das Steuermittel 
(11 ) das Steuersignal (28) abhangig von einem Au- 
Benbefehl erzeugt, wobei eine (25c) der Vielzahl 
von Spannungen (17, 23, 25) an das Steuermittel 
(11) geliefert wird, wobei eine (25c) der Vielzahl von 
Versorgungsspannungen andauernd geliefert wird. 

4. Stromversorgungsgerat nach Anspruch 3, 
gekennzeichnet durch ein DC-DC-Wandlermittel 
(70), das zwischen der Stromversorgungsschal- 
tung (26) und dem Steuermittel (100) vorgesehen 
ist, urn eine Spannungshohe der einen (25c) der 



Vielzahl von Versorgungsspannungen (17, 23, 25) 
in eine andere Spannungshohe fur das Steuermittel 
(100) zu andern. 

5 5. Stromversorgungsgerat nach einem der vorstehen- 
den Anspruche, gekennzeichnet durch zweite 
Schaltmittel (67) zur Steuerung der Lieferung einer 
zweiten Versorgungsspannung (25) abhangig von 
einem zweiten Steuersignal (66) aus der Vielzahl 

10 von Versorgungsspannungen (17, 23, 25) fur ein in 
dem zweiten Empfangsmittel (24, 65) enthaltenes 
Satellitenempfangsmittel (24). 

6. Stromversorgungsgerat nach Anspruch 5, 

is gekennzeichnet durch dritte Schaltmittel (63) zur 
Steuerung der Lieferung einer dritten Versorgungs- 
spannung (64) aus der Vielzahl der Versorgungs- 
spannungen (17, 23, 25) abhangig von einem drit- 
ten Steuersignal (62) an ein in dem Empfangsmittel 

20 (24, 65) enthaltenes Zeichenempfangsmittel (65). 

7. Stromversorgungsgerat nach Anspruch 6, 
dadurch gekennzeichnet, daB das Steuermittel 
(1 00) das zweite und dritte Steuersignal (66, 62) ab~ 

25 hangig von dem AuBenbefehl erzeugt. 

8. Fernsehempfanger mit einem Stromversorgungs- 
gerat nach einem der vorstehenden Anspruche, mit 
einem Fernsehanzeigemittel(14, 15, 18, 20) und ei- 

30 nem zusatzlichen Empfansmittel (24, 65), wobei 
das Fernsehanzeigemittel (14, 15, 18, 20) Horizon- 
talabtastmittel (15) enthalt, an denen die erste Ver- 
sorgungsspannung (17) anliegt. 

35 9. Fernsehempfanger nach Anspruch 8, dessen Fern- 
sehanzeigemittel (14, 15, 18, 20) uber Videoverar- 
beitungsmittel (20), Vertikalabtastmittel (18) und 
uber Spannungserzeugungsmittel (14) verfugt, die 
auf das Horizontalabtastmittel (15) ansprechen, um 

40 eine erste Spannung (19) zu erzeugen, die an das 
erste Vertikalabtastmittel (18) geliefert wird, und ei- 
ne zweite Spannung (21), die an das Videoverar- 
beitungsmittel (20) geliefert wird. 

45 

Revendications 

1 . Appareil d'alimentation de puissance pour un poste 
recepteur de television comprenant un moyen d'af- 
50 fichage t6l6visuel (14, 15, 18, 20) et un second 
moyen supplemental (24, 65) de reception de ra- 
diodiffusion, qui comprend : 

a) un circuit (26) d'alimentation de puissance 
55 servant & produire une pluralite de tensions 

d'alimentation (17, 23, 25) qui sont respective- 
ment foumies audit moyen d'affichage televi- 
suel (14, 15, 18, 20) et audit second moyen (24, 
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65) de reception de radiodiffusion, caracterise 
par : 

b) un moyen de commutation (29) pour com- 
muter i'envoi d'une premiere tension d'alimen- 
tation (17) parmi ladite pluralite de tensions 5 
d'alimentation (17, 23, 25) audit moyen d'affi- 
chage televisuel (14, 15, 18, 20) en reponse k 

un signal de commande (28), et 

c) un moyen de commande (100) servant k 
commander ledit moyen de commutation (29) 10 7. 
en lui envoyant ledit signal de commande (28) 

de sorte que ladite premiere tension d'alimen- 
tation (17) n'est pas foumie audit moyen d'affi- 
chage televisuel (14, 15, 18, 20) quand a ete 
choisi un mode d'enregistrement automatique is 
pour enregistrer un programme radiodiffuse 8. 
dudit second moyen (24, 65) de reception de 
radiodiffusion. 

2. Appareil d'alimentation de puissance selon la re- 20 
vendication 1 , caracterise en ce que ledit circuit (26) 
d'alimentation de puissance est un circuit d'alimen- 
tation de puissance de commutation du type k retro- 
action dans lequel les valeurs de ladite pluralite de 
tensions d'alimentation (1 7, 23, 25) sont differentes 25 
les unes des autres. 9. 

3. Appareil d'alimentation de puissance selon la re- 
vendication 1 ou 2, caracterise en ce que ledit 
moyen de commande (100) produit ledit signal de 30 
commande (28) en reponse k un ordre exterieur, 
sachant que Tune (25c) des tensions d'alimentation 
(17, 23, 25) de ladite plurality est foumie audit 
moyen de commande (100), ladite tension d'ali- 
mentation (25c) de la pluralite etant fournie en con- 35 
tinu. 



vendication 5, caracterise par un troisteme moyen 
de commutation (63) sen/ant k commander I'envoi 
d'une troisieme (64) des tensions d'alimentation 
(17, 23, 25) de ladite plurality k un moyen (65) de 
reception de radiodiffusion de texte contenu dans 
ledit moyen supplementaire (24, 65) de reception 
de radiodiffusion, en reponse k un troisi&me signal 
de commande (62). 

Appareil d'alimentation de puissance selon la re- 
vendication 6, caracterise en ce que ledit moyen de 
commande (100) produit lesdits deuxieme et troi- 
sieme signaux de commande (66, 62) en reponse 
audit ordre exterieur. 

Poste r6cepteur de television comprenant un appa- 
reil d'alimentation de puissance selon I'une quel- 
conque des precedentes revendtcations, compre- 
nant un moyen d'affichage televisuel (14, 15, 18, 
20) et un moyen supplementaire (24, 65) de recep- 
tion de radiodiffusion, dans lequel ledit moyen d'af- 
fichage televisuel (14, 15, 18, 20) comprend un 
moyen (1 5) de balayage horizontal auquel est four- 
nie ladite premiere tension d'alimentation (17). 

Poste recepteur de television selon la revendication 
8, dans lequel ledit moyen d'affichage televisuel 
(14, 15, 18, 20) comprend un moyen (20) de traite- 
ment de signal video, un moyen (18) de balayage 
vertical et un moyen (14) de production de tension 
reagissant audit moyen (15) de balayage horizontal 
pour produire une premiere tension (19) fournie 
audit moyen ( 1 8) de balayage vertical et une secon- 
de tension (21) fournie audit moyen (20) de traite- 
ment de signal video. 



4. Appareil d'alimentation de puissance selon la re- 
vendication 3, caracterise par un moyen de conver- 
sion CC-CC (70) place entre ledit circuit (26) d'ali- 40 
mentation de puissance et ledit moyen de comman- 
de (1 00) pour modifier la valeur de tension de ladite 
tension d'alimentation (25c) de la pluralite (17, 23, 

25) en une autre valeur de tension necessaire pour 
ledit moyen de commande (100). 45 

5. Appareil d'alimentation de puissance seion I'une 
quelconque des precedentes revendications, ca- 
racterise par un second moyen de commutation 
(67) servant k commander I'envoi d'une deuxieme 50 
(25) des tensions d'alimentation (17, 23, 25) de la- 
dite pluralite k un moyen (24) de reception de ra- 
diodiffusion par satellite contenu dans ledit moyen 
supplementaire (24, 65) de reception de radiodiffu- 
sion, en reponse k un deuxieme signal de comman- ss 
de (66). 

6. Appareil d'alimentation de puissance selon la re- 
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